involves a series of representations for each conjugacy class of Cartan subgroups. These "nondegenerate series" are realized [8] by the action of G on square integrable cohomology of partially holomorphic vector bundles over certain G-orbits on complex flag manifolds. That is similar to their realization by the Kostant-Kirillov orbit method using semisimple orbits. The differences occur when G has noncommutative Cartan subgroups, and also for representations with singular infinitesimal character, i.e. when the semisimple orbit is not regular. Recently Wakimoto [6] used possibly-nonsemisimple orbits to realize the principal series, which is the series for a maximally noncompact Cartan subgroup H, when G is a connected semisimple group and H is commutative (e.g. when G is linear). Here we use our method [8] to extend Wakimoto's procedure and realize all but a few members of every nondegenerate series of unitary representation classes for a reductive group. In the case of regular infinitesimal character there is no essential change from [8]. But in the case of singular infinitesimal character we rely on results of Ozeki and Wakimoto ([4], [6]), using nonsemisimple orbits in an interesting way.
1. If G is a reductive Lie group, then its Plancherel formula ( [1] , [2] , [8] ) involves a series of representations for each conjugacy class of Cartan subgroups. These "nondegenerate series" are realized [8] by the action of G on square integrable cohomology of partially holomorphic vector bundles over certain G-orbits on complex flag manifolds. That is similar to their realization by the Kostant-Kirillov orbit method using semisimple orbits. The differences occur when G has noncommutative Cartan subgroups, and also for representations with singular infinitesimal character, i.e. when the semisimple orbit is not regular. Recently Wakimoto [6] used possibly-nonsemisimple orbits to realize the principal series, which is the series for a maximally noncompact Cartan subgroup H, when G is a connected semisimple group and H is commutative (e.g. when G is linear). Here we use our method [8] to extend Wakimoto's procedure and realize all but a few members of every nondegenerate series of unitary representation classes for a reductive group. In the case of regular infinitesimal character there is no essential change from [8] . But in the case of singular infinitesimal character we rely on results of Ozeki and Wakimoto ([4] , [6] ), using nonsemisimple orbits in an interesting way.
To avoid repetition we assume some acquaintance with [8].
2. G will be a reductive Lie group of the class studied in [8] and [9] . Thus its Lie algebra (2.1a) 9 = c + 9! with c central and 9ι = [9, g] semisimple,
we assume
is an inner automorphism on cj c , and we suppose that G has a closed normal abelian subgroup Z such that Let Γ+ be a positive α-root system on g and denote (2.5) n = Σ 9 α and AT = exp(n).
«6lJ
The corresponding "cuspidal parabolic" subalgebra peg and subgroup PcG are given by (2.6) p=m + α + n and P = MAN.
T is a Cartan subgroup of M with TnM 0 = T 0 . The object acting as weight lattice is (2.7a)
A t = {ve it*: v exponentiates to a character exp(ί)-» e υ(ί) on T 0 } .
We replace G by a Z 2 -extension if necessary so that, for all H and all choices If of positive t c -root system on m c , This series depends only on the conjugacy class of H in G, and not on the choice of ΣJ. The Plancherel measure on 6 is concentrated on the union of the various H-serίes.
3. Fix a semisimple element x e g. Then x is contained in some Cartan subalgebras of g, and we choose PROOF. We may replace G by Ad(G) = G/Z G (G 0 ) = G for the proof, thus assuming GcInt(g c ) = G c .
Since Λ: is semisimple, e is nilpotent, and [x, e]=0, the centralizers satisfy G* + *=G*ΠG e = (G*) β . Observe that q Π gg = P x , which is a minimal parabolic subalgebra of g*. It follows ( [3] see [5] ) that q n g* is an invariant polarization of g* for e. Writing P, P c and Q for the parabolic subgroups with respective Lie algebras p, p c and q,
Q.E.D.
4. We briefly recall the orbit method as it would apply to G. Let y e g corresponding to the linear functional y*: z-*<y, z> on g, and let q be a G yinvariant polarization of g for y. Then one has groups E = G y E 0 where £ 0 is the analytic group for e = (q + τq) n g ,
where D 0 is the analytic group for b = (q n τq) Π g . 5. We describe our modification of the orbit method as applied to the element y=x+ee § of §3, and we prove the lemma that allows one to apply the results of [8] .
Retain the setup and notation of § 3. Using (3.7) and Lemma 3.8, we consider the groups E and D of §4 for y=x + e, but we replace them by their respective finite extensions PROOF. Let Π i be the simple t c -root system on m c 9orresponding to Σf (3.2b) and let Π be the simple ί) c -root system on g c corresponding to Σ + (3.2c). Define
Φ t = {φeΠ t :φ(x) = 0} and Φ = Φ t U (Π\Π t )c:Π .
Using this data, the construction [8, 6.7.6] gives our algebra q and so the assertions follow directly from [8, Proposition 6.7.4] and [8, Corollary 6.7.7].
6. We examine the representations of L that give the bundles to which we apply our variation on the orbit method. Those are the elements of Let p a = ---£ (dimg α )α where the sum runs over Σ+. Then I acts on 9/1 with trace -2p 0 . Now consider the G-homogeneous complex vector bundle
Every fibre of G/L-»G/P T has a complex structure specified by It also defines a G-homogeneous vector bundle
We now have G-homogeneous bundles ^μ, σχ ® A r (^*)® Λ 5^* ), 0<r, s<n=dim c S', whose sections are the "$r μ>σχ -valued partial (r, s)-forms on G/L." The 9-operators of the <% μ , σχ \ g s fit together to give first order operators on the spaces of C°° ^^ valued partial (r, s)-forms, which we denote 
